Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.130; data-to-parameter ratio = 10.0. organic compounds o1540 Kumar et al.
In the title compound, C 30 H 26 N 2 O 3 , the two pyrrolidine rings adopt twisted and envelope conformations, whereas the cyclopentane ring adopts an envelope conformation. The least-squares planes through the pyrrolidine rings form a dihedral angle of 41.72 (10) . The molecular structure is stabilized by an intramolecular O-HÁ Á ÁN hydrogen bond, which generates an S(5) ring motif. Centrosymmetrically related molecules are linked via two pairs of intermolecular C-HÁ Á ÁO interactions, forming R 2 2 (16) ring motifs. In the crystal packing, the molecules are linked into two-dimensional networks parallel to the ab plane via C-HÁ Á ÁO interactions.
Related literature
For general background to and the biological activity of pyrrolidine derivatives, see: Gothelf & Jørgensen (1998) ; Gu et al. (2004) ; Horri et al. (1986) ; Tsukamoto et al. (1989) ; Karpas et al. (1988) . For the biological activity of heterocycles with piperidine sub-structures, see: El-Subbagh et al. (2000) ; Dimmock et al. (2001) ; Lee et al. (2001) . For reference bond lengths, see: Allen et al. (1987) . For the stability of the temperature controller used for the data collection, see: Cosier & Glazer (1986) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . For ring conformations, see: Cremer & Pople (1975 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y À 1; z; (ii) Àx þ 2; Ày þ 2; Àz; (iii) Àx þ 1; Ày þ 1; Àz.
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 
Comment
The cycloaddition reaction of azomethine ylide 1,3-dipoles with olefinic dipolarophiles constitutes a straightforward approach to the synthesis of highly substituted pyrrolidine derivatives (Gothelf & Jørgensen, 1998) . Pyrrolidine ring is present in many biologically active natural compounds and pharmaceuticals (Gu et al., 2004) , and find utility in the treatment of diseases such as diabetes (Horri et al., 1986) , cancer (Tsukamoto et al., 1989) and viral infections (Karpas et al., 1988) . Heterocycles with piperidine sub-structures display important biological activities, such as cytotoxic (El-Subbagh et al., 2000) and anticancer (Dimmock et al., 2001) besides being useful as synthons in the construction of alkaloid natural products (Lee et al., 2001) .
The bond lengths (Allen et al., 1987) and angles in the title compound ( Fig. 1 ) are within normal ranges. For the two pyrrolidine rings, N1/C11-C14 is twisted about the N1-C12 with the puckering parameters (Cremer & Pople, 1975 ) Q = 0.4589 (16) Å and φ = 202.6 (2)° whereas the N2/C11/C13/C22/C23 ring adopts an envelope conformation with atom N2 deviating by 0.251 (1) Å from the mean plane through the remaining atoms (puckering parameters Q = 0.3814 (18) Å and φ = 356.2 (3)°). The cyclopentane (C13-C15/C20/C21) ring adopts an envelope conformation with the flap at atom C13 (puckering parameters Q = 0.2688 (10) Å and φ = 186.5 (10)°). The two pyrrolidine rings make a dihedral angle of 41.72 (10)° between their least-squares planes. The molecular structure is stabilized by intramolecular O2-H12O···N2 hydrogen bond which generates an S(5) ring motif (Bernstein et al., 1995) .
Centrosymmetrically related molecules are linked via two pairs of intermolecular C26-H26A···O1 and C29-H29A···O2 interactions, forming R 2 2 (16) ring motifs (Table 1 ). In the crystal packing ( Fig. 2) , the molecules are linked into two-dimensional networks parallel to the ab plane via C17-H17A···O1 interactions.
Experimental
A mixture of 3,5-bis[(E)-benzylidene]tetrahydro-4(1H)-pyridinone (0.100 g, 0.364 mmol), ninhydrin (0.065 g, 0.364 mmol) and sarcosine (0.032 g, 0.364 mmol) were dissolved in methanol (10 ml) and refluxed for 1 h. After completion of the reaction as evident from TLC, the mixture was poured into water (50 ml). The precipitated solid was filtered and washed with water to obtain the product which was recrystallised from ethyl acetate to give the title compound as yellow crystals.
Refinement
All H atoms were located in a difference Fourier map and refined freely. The highest residual electron density peak is located at 1.10 Å from H22A and the deepest hole is located at 0.65 Å from C22. Fig. 1 
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Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cyrosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986) operating at 100.0 (1) K.
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
0.0343 (7) 0.0153 (6) 0.0296 (6) −0.0057 (5) −0.0063 (5) −0.0034 (5) O2 0.0284 (6) 0.0247 (6) 0.0191 (6) −0.0035 (5) −0.0075 (5) −0.0057 (5) O3 0.0265 (6) 0.0194 (6) 0.0213 (6) −0.0018 (5) 0.0029 (5) −0.0055 (5) N1 0.0205 (7) 0.0159 (6) 0.0154 (6) −0.0033 (5) 0.0004 (5) −0.0011 (5) N2 0.0205 (7) 0.0265 (7) 0.0235 (7) 0.0010 (6) −0.0038 (6) 0.0006 (6) C1 0.0257 (9) 0.0246 (8) 0.0222 (8) −0.0046 (7) −0.0046 (7) −0.0039 (7) C2 0.0320 (9) 0.0276 (9) 0.0235 (9) −0.0087 (7) −0.0043 (7) 0.0005 (7) C3 0.0333 (10) 0.0214 (8) 0.0250 (9) −0.0047 (7) −0.0111 (7) 0.0004 (7) C4 0.0253 (9) 0.0241 (8) 0.0270 (9) −0.0007 (7) −0.0070 (7) −0.0052 (7) C5 0.0256 (9) 0.0252 (8) 0.0224 (8) −0.0059 (7) −0.0038 (7) −0.0033 (7) 0.0250 (9) 0.0254 (9) 0.0292 (9) 0.0006 (7) 0.0008 (7) 0.0042 (7) 0.0234 (9) 0.0254 (9) 0.0283 (9) −0.0049 (7) −0.0070 (7) 0.0031 (7) C26 0.0214 (9) 0.0253 (9) 0.0331 (10) −0.0051 (7) 0.0010 (7) 0.0053 (7) C27 0.0308 (9) 0.0203 (8) 0.0236 (9) 0.0016 (7) 0.0034 (7) 0.0048 (7) C28 0.0335 (10) 0.0222 (8) 0.0241 (9) 0.0000 (7) −0.0051 (7) −0.0025 (7) C29 0.0253 (9) 0.0156 (7) 0.0271 (9) −0.0045 (6) −0.0029 (7) −0.0002 (6) C30 0.0240 (9) 0.0318 (10) 0.0275 (9) −0.0061 (7) −0.0032 (7) 0.0012 (7) Geometric parameters (Å, °) (16) C15-C16-H16A 118.9 (11) C2-C1-H1A 120.0 (11) C17-C16-H16A 123.0 (11) C6-C1-H1A 119.2 (11) C16-C17-C18 121.26 (15) C1-C2-C3 120.10 (16) C16-C17-H17A 118.4 (12) C1-C2-H2A 119.9 (12) C18-C17-H17A 120.4 (12) C3-C2-H2A 120.0 (12) C19-C18-C17 120.75 (15) C2-C3-C4 119.93 (16) C19-C18-H18A 120.1 (13) C2-C3-H3A 120.5 (13) C17-C18-H18A 119.2 (13) C4-C3-H3A 119.6 (13) C18-C19-C20 117.80 (16) C3-C4-C5 119.85 (16) C18-C19-H19A 122.1 (12) C3-C4-H4A 120.6 (13) C20-C19-H19A 120.1 (12) C5-C4-H4A 119.6 (13) C19-C20-C15 121.55 (15) C4-C5-C6 120.66 (16) C19-C20-C21 127.92 (15) C4-C5-H5A 119.7 (12) C15-C20-C21 110.52 (13) C6-C5-H5A 119.6 (12) O3-C21-C20 127.33 (14) Hydrogen-bond geometry (Å, °) supplementary materials sup-10 
